Of the gene loci studied, only A and S show such differences, with the Incidence of alleles a and S being, respectively, significantly higher and lower for urban areas. The relatively great amount of genetic heterogeneity In the cat populations of Poland seems to reflect historical determinants. The Polish data are compared to those from Europe, northern Africa, and western Asia, and geographic patterns in distribution for all of the mutant alleles studied are described.
. The present paper provides new data for 19 Polish locations, including some rural areas. In addition, total sample sizes have been raised for the four cities previously studied by Wagner.
Materials and Methods
This study is based on surveys of coat phenotypes of the domestic cat (Felis catus L., 1758) conducted from October 1982 to June 1985, in 23 Polish locations, including both large (population above 50 000) and small (population under 50 000) cities as well as villages ( Figure 1 ). The data from Jurk6w, Chysz6wki and P6ftzeczki have been pooled as the villages are contiguous. Tyniec is now administratively within Cracow, although it is a village separated from the city by the Vistula. The Chybie population comprises domestic cats of the whole commune. In all other cases the samples are restricted to given localities.
The samples are comprised of animals seen in streets, courts, gardens, parks, etc. Care was taken to avoid duplications and no cats of fancy breeds (Siamese, Persians, etc.) were included. Most of the cats scored were adults. Part of the data involving Cracow, Poznafi, Warsaw and Wroc/aw were published in a separate paper 38 . Subsequently, total sample sizes for these locations have been augmented and the pooled data are given in the present paper.
The genetic nomenclature used is in accordance with recommendations of the Committee on Standardized Genetic Nomenclature for cats 8 . The seven loci studied included: sex-linked orange (0) and the autosomal factors agouti (A); tabby pattern (T); full color expression (D); hair length (£); piebald spotting (S), and dominant white ( W). Details of the alleles of these loci and their phenotypic effects and interactions may be found in Robinson 24 . 5 .
Results and Discussion
The phenotype frequencies observed and the mutant allele frequencies and standard errors calculated therefrom, as well as the coefficients of darkness estimated for the Polish populations are shown in Table I .
No tests for panmixia at the orange locus have been performed since the numbers of mutant phenotypes for most samples are too few for such an analysis to have much meaning. The scarcity of these phenotypes in Polish populations establishes low frequencies of the sex-linked orange allele (0), all but one being under 0. 10 and of Gomel' (0.14)' 4 and Leningrad (0.25) 6 .
The occurrence of the nonagouti allele (a) at frequencies above 0.70 in Poland (Gdynia, Sopot, Gdafisk, Pozna/i, Wroc/aw, Cieszyn, Olecko, Suwa/ki, Bia/ystok, Bia/owieza, Rzesz6w, PrzemySl) suggests that an area of high a incidence in Europe is, in fact, displaced much more eastwards than it was formerly assumed 30 . The relatively low frequencies found in the western (Kojbbrzeg, Miodnica) and southern (Tyniec, Brzesko, Jurk6w-Chysz6wki-P6/rzeczki) populations of Poland and those observed in southern Moravia (O.53) 37 , Vienna (0.56) 3 , Venice (0.58), Siracusa (0.56) l9 , Asiatic part of Istanbul (0.60) 36 , Budapest (0.60) 10 , Ordzhonikidze (Ukraine) (0.60), Gomel' (0.60) 14 and Leningrad (0.57) 6 seem to mark out the western margin of an area in Eurasia with frequencies under 0.60 7 .
Most of the domestic cat populations of Europe hitherto studied either show no Abyssinian tabby phenotypes (7°-), like those of Poland, or there are no relevant data presented suggesting the absence or very low frequency of the V allele. The only European locations where Abyssinian tabby phenotypes have been reported are northwest Greece 35 , Vienna 3 , Budapest 10 , Gomel' and Ordzhonikidze (Ukraine) 14 . These populations presumably indicate the existence of an area of low V incidence (under 0.10) in southcentral Europe, which may be connected through the U.S.S.R. with Asian popula- 14 . .
The Polish populations establish the existence of a small area in central Europe in which the incidence of the "blue" dilution allele (d) is very low. Both the zero frequencies recorded for northern and southern Moravia 37 and the distribution pattern in Poland suggest that this area also involves Germany and, perhaps, some south Baltic regions of the U.S.S.R. and Sweden as well. In every direction outside of this are^ the d frequency appears to rise rapidly in the immediate vicinity, but more slowly at greater distances. The assumed clinal distribution for d in Europe is supported both by the existence of the obvious cline for this allele in Poland, gener-• ally falling off westwards of Bia/owieza, and by the frequencies thus far published for other European cat populations nearest to Czechoslovakia and Poland such as Leningrad (0.42) 6 , Gomel' (0.40), Ordzhonikidze (Ukraine) (0.33) 14 , Budapest (O.27) 10 , Vienna (0.21) 3 , and Switzerland (0.40 and 0.43) 17 .
The longhair (/) allele frequencies hitherto published suggest a major focus of this factor in the U.S.S.R. where some levels exceed 0.50 6 . The mutant appears to have spread irregularly into some adjacent areas such as parts of Turkey and Iran 7 . However, in Poland this penetration is minimal, the highest frequency found being 0.22 (Warsaw). Most Polish frequencies fall between 0.00 and 0.20 (zero values being due, probably, to nothing more than sampling error), generally occurring as part of the cline centered on the eastern U.S.S.R.
There are in northern Poland several populations having unusually high levels (above 0.50) of the piebald spotting (5) allele, quite unlike most of western Europe. Frequencies in the south of Poland are not as elevated, but many stand above those found in northern and southern Moravia (0.24 and 0.22, respectively) 37 per are generally in agreement with this assumption, showing the frequency of nonagouti phenotypes to be significantly higher and the frequency of piebald white spotting to be significantly lower in large towns (x? = 17.0 and 5.4, respectively, for large towns versus villages). For large towns versus small towns, the differences are also significant (x? = 12.4 and 16.2 for nonagouti and piebald spotting, respectively). The absence of statistically significant differences between phenotypic proportions for these factors for small towns and villages (x? = 0.7 and 2.3 for nonagouti and piebald spotting, respectively) is not surprising because the small towns surveyed are, for the most part, characterized by rural or suburban, rather than urban habitats. No differences of statistical significance have been discovered for other phenotypes studied or between the coefficients of darkness in these different environments.
The Polish cat populations show a relatively great amount of heterogeneity with respect to coat color and pattern mutant allele frequencies, resulting in rather complicated clinal patterns. The reason for this may reside in the complex history of the country that has involved catastrophic destruction of many cities and towns and massive migrations of people, especially during and after World War II.
